A nucleic acid fraction consisting of RNA and DNA sequences with an apparent mol. wt. of 1.4 to I-5 x lO s is present in minor amounts in purified influenza virus. The RNA is virus-specific and in the case of fowl plague virus (FPV) contains sequences of genes 2 and 7 which code for one of the proteins constituting the polymerase complex and for the matrix protein respectively.
The resolution of single-stranded RNA molecules by polyacrylamide gel electrophoresis (PAGE) has been improved recently by the introduction of denaturating conditions (Floyd et al. I974) . As a consequence, re-examination of the RNA genome of influenza virus by PAGE in the presence of urea has provided evidence for the existence of eight distinct RNA segments or genes (see, e.g. McGeoch et al. I976) . In addition, we have described the occurrence of a nucleic acid fraction of high mol. wt. (designated 'X') which is under-represented in the virion as compared to the other RNA segments (Rohde et al. 1977) . This communication deals with the analysis of this fraction which shows that the 'X' band of fowl plague virus (FPV, strain Rostock) contains RNA sequences of segment 2 and 7 as well as varying amounts of DNA. Sequences of other genes were not detected by the methods employed.
Preparations of 32P-labelled RNA from purified FPV and the influenza A virus prototype strains N, PR8, and equine 2 were prepared and analysed on 2.8 c)~, polyacrylamide slab gels as previously described (Rohde et al. I977) . From overexposed autoradiograms it is clear that all virus particles contain radioactive material which migrates with an apparent mol. wt. of I. 4 to 1"5 x ~o 6, when compared with reference RNA samples (Fig. I a; see also Rohde et al. I977) . This material is found in varying amounts and also appears when virus is treated with proteases prior to isopycnic banding, indicating that it is an integral part of the virion. In all cases it is under-represented on the assumption that the virion contains equimolar amounts of each gene.
We first studied the sensitivity of the isolated material from FPV against different nucleases. Between 70 to 90 % (depending on the preparation) can be degraded by pancreatic RNase (zoo #g/ml), while the residual acid-insoluble material is digested by DNase (IO #g/ml). This result indicates that fraction' X' consists of a mixture of RNA and DNA. The presence of DNA in this region can also be demonstrated by analysis of nucleic acids from FPV grown in the presence of methyl-3H-thymidine (2o #Ci/ml; data not shown). The RNA does not show significant self-annealing (see also Table I) .
When virus RNA is treated with RNase prior to analysis by PAGE, all RNA bands disappear, while radioactivity in fraction 'X' is still visible; after DNase digestion (Fig. 1) or Sr nuclease treatment (not shown) fraction 'X' can no longer be detected. This result indicates that fraction 'X' consists of a mixture of single-stranded nucleic acids. The DNA exhibits a tool. wt. similar to that of the RNA. The fact that RNA also disappears after DNase treatment could be explained if traces of RNase activity were still present in the labelled RNA from FPV after nuclease treatment. Identical amounts of FPV RNA were digested in siliconized, sterile Eppendorf tubes with ioo/zg/ml of pancreatic RNase (heated at ioo °C for IO rain) in TE buffer (o-oi M-tris-HC1, pH 7"4; o'ooI M-EDTA) or IO/zg/ml of DNase I (treated with iodoacetate to inactivate traces of RNase) in DNase buffer (0.02 M-tris-HC1, pH 7"4; o-oI MMgC12) for 30 rain at 37 °C. Magnesium ions were complexed by the addition of EDTA, incubation mixtures extracted with phenol and, after the addition of I oo/~g of yeast carrier RNA, nucleic acids precipitated by ethanol and collected for analysis by centrifugation. The control sample was treated by identical operations in the absence of nucleases. Exposure time of the gel portion with nucleasetreated samples was three times that of the control. With this particular RNA preparation about 80 % of fraction 'X' remained acid-insoluble after RNase treatment.
iodoacetate-treated D N a s e p r e p a r a t i o n sufficient to nick the R N A molecules in f r a c t i o n ' X ' . Pronase treatment of the isolated R N A does not lead to the disappearance of fraction ' X ' .
Since fraction ' X ' of F P V consists of about 85 % R N A , it was of interest to know whether this R N A is virus-specific. According to its tool. wt. as well as h y b r i d i z a t i o n / c o m p e t i t i o n experiments (data not shown), it cannot be 28S ribosomal R N A . As shown in Table I , it hybridizes to a b o u t 9 ° % with the homologous c o m p l e m e n t a r y R N A (cRNA), indicating that most of it is FPV-specific virion R N A (vRNA). Since the c R N A used for hybridization represents a mixture of sequences complementary to the total influenza virus genome (Scholtissek et al. I976) , we wanted to know whether the genetic information of fraction ' X ' contains sequences of all R N A segments. This was tested by using the c R N A of specific recombinants for molecular hydridization, in which only one of the segments is not derived from FPV. Hybridization with the c R N A of such recombinants will be as high as with * Hybridization with complementary RNA was done under saturation conditions and the annealed samples were heated in I x SSC in the presence of 1% formaldehyde before digestion with RNase (Scholtissek et aL 1976). The RNase-resistant fraction of 'X' after self-annealing was 48o ct/5 min and has been subtracted. Radioactivity recovered after the homologous hybridization with FPV cRNA was 90 % (224o ct/ 5 rain corrected for DNA content) of the TCA precipitable input radioactivity. For the nomenclature and gene constellation of the specific FPV recombinants see Scboltissek et aL (t976) ; the first number represents the ts mutant rescued, the number in brackets is the particular isolate used in this study.
t These recombinants were obtained by double-infection of chick embryo cells and selection with specific antisera (Rott et aL t976) .
cRNA of the wild type only, if the sequences of the FPV segment which is exchanged in this recombinant are absent in fraction 'X'. If, however, hybridization is significantly lower, sequences of the exchanged segment derived from the other prototype strain are represented in fraction 'X'. Table t summarizes data of one out of 3 such hybridization experiments. The highest deviation of duplicate determinations was 5 %-It is evident from these results, which have been repeated with two other preparations of FPV RNA giving identical results, that the RNA in fraction 'X' represents FPV-specific sequences present in RNA segments a and 7. Sequences of other segments were not detected in fraction 'X' by the method employed.
It has still not been resolved, the problem how influenza viruses manage to select the correct number of RNA segments (genes) during maturation to produce infectious particles. One possible mechanism would be that specific interactions exist, e.g. short regions of complementary sequences at or near the 3' and 5' ends of appropriate segments find each other in the right order and are stabilized on the nucleocapsid. If this happens, a ligase might find its way to such complexes and link covalently two adjacent segments by accident. Thus, fraction 'X' found in varying amounts as an integral part of FPV might represent such an accidentally linked hybrid molecule since it carries sequences of two specific segments, namely segments a and 7 of FPV. The mol. wt. of 'X' also fits quite well with the assumption that it originated by the linkage of these two segments (mol. wt. 9"3 x Io 5 and 3"4 x ro 5, respectively; Rohde et al. ~977) .
This interpretation gives rise to two questions: (I) why does there exist only one fraction 'X'? It would be expected that other pairs of joint hybrid molecules would also form. However, it might well be that other pairs are present in even lower quantities and thus have escaped detection so far. Additionally, their mol. wt. might be similar to those of the large segments of influenza virus RNA. (2) What is the origin of the DNA found in this Short communications region? Preliminary results of hybridization with virus and complementary RNA suggest that the DNA does not represent virus sequences. As it forms a distinct band on slab gels, it should be a unique molecule, possibly mitochondrial DNA which would still be synthesized after infection and which co-purifies accidentally; this point is still under investigation. Furthermore, only fraction 'X' from FPV has been obtained in such amounts as to perform the hybridization analysis described. It will be of interest to analyse the information contained in fraction 'X' of the other influenza virus prototype strains. 
